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ITACIIOPT .
®OHJA OHEHOYHBIX CPEJCTB 11O YYEBHOU JTUCIUIIJIMHE

«IKcIIyaranus He(]_)TlebIX U ra30oBbIX CKBAKHH»

(HaMMEeHOBaHWE JUCITUTIIIHBI)

Koa konTposIpyemoit HaumeHoBanue
Ne Kountponupyembie pazaennl (TeMbl)
KOMIIETeHIIMH OLICHOYHOT 0
n/n JTUCIHUIINHBI
(W14 ee 4acTH) cpeacTBa
Ob6cyxnenue
1 Bsenenue OIK-1 YA 1
cooOmIeHui
) CoctaB u (hu3nyeckue cBoiicTBa He(hTH OIIK-1 O6CyxKIeHHe
T | MTasos [K-4 COOOIIEH I
3 I'eonorus yrneBogopoIHbIX 3alexKeil OIIK-1 OO6cyxnenune
] [1K-4 cooOmIeHn i
A IloaroroBka K 3KCIUTyaTaluy U OIK. O6CyKeHne
. OCBOCHHE HE(TIHBIX CKBAKUH COOBIICHHIT
5 UccnenoBanre He(TIHBIX M ra30BbIX OIK. O6CyKeH1e
. CKBa)XMH M IUIACTOB COOBIICHHIT
6 DKCIUTyaTalst ra30BbIX CKBOKHH OIIK-1 O6cyxnenne
) TIK-4 COOOIIEHUI
; @doHTaHHBIH c110c00 3KCIUTyaTaluu OIK-1 O6CyKeHne
" | CKBOXHH [1K-4 COOOIIICHUIT
q DKcIuTyaTanusi CKBayKMH I TAHTOBBIMH OIK-1 O6cysKaeH e
. HacocHbIME ycTaHOBKamu (LLICHY) MIK-4 COOBIIeHHIT
OKcIutyaTanusi HEQTSIHBIX CKBAKUH OIIK-1 OO6cyxnenne
9 OecIITaHrOBBIMH HACOCAMHU TK-4 co00LIEeHNH
bauu-onpoc
OnHoBpeMeHHas painenbﬂaﬂ ) OIK. O6CyKeH1e
10 | PKCIUTyaTalust OXHOM CKBaXKMHOM . COOBIICHIT
HECKOJIbKHX TJIACTOB Banm-onpoc
MeTo/p!1 yBETHYESHUS IPOTYKTHBHOCTH OIK-1 Obcyxnenue
1T | ckBaskun COOOIICHU I
[1IK-4
bimir-onpoc
Bopn0a ¢ ocnoxxHEHUsIMU TPU — O6cysKaeH e
12 | dKcmulyaranun HETSHBIX U ra30BbIX K4 COOBIIeHHIt
CKBAKUH Bauu-onpoc
Texymuii 1 KanUTaIHHBIA PEMOHTEI OIK-1 O6cyxeHne
13 | ckpaxun K -4 coo0IIeHnit

bann-onpoc




IHHEPEYEHDb OIIEHOYHBIX CPEJACTB

IIpeacrasiienue
Ne Haumenosanue KparTkasi xapakTepucTHKa OLIEHOYHOI0 OLICHOYHOI0
OLICHOYHOI0
n/n cpeacTBa CpeACTBa B
Cpe/CTBa
donne
CpencTtBO  KOHTpOJISL ~ YCBOEHHMsSI  y4eOHOro
Marepuaga TEMbl, pa3dena WIM  pa3JeloB Bormpocsl o
1 bruy-onpoc IUCLUIUIMHBL, OpPraHM30BaHHOE Kak ydeOHoe | Temam/pas3zenam
3aHATHE B BHJE COOECEOBaHMS IPETOAaBaTeNs C JUCLIUILIMHBI
00yJaronuMucs
CpenctBo  mpoBepkd  yMeHMM — mpuMeHsATh | KoMIuiekT 3aganuii
) IIpaxmuueckas | NONyYEHHBIE 3HAHMS 110 3apaHee OIPEIEICHHOM | Ul BHIITOJIHEHUS
paboma METOJIMKE JJIsl pEIICHUs 3ajad WIM 3aJaHuil 1o IPAKTUYECKUX
MOJYJIIO WJIM JUCLHUIUIMHE B LEIOM pabor
WNHcTpyMeHT, ¢ IOMOIIbIO KOTOPOI'O OLIEHUBAETCS
CTENEHb JOCTID)KEHUS CTYIEHTaMH TpeOyeMbIX Bompocs!
3 Texywuti 3HaHUW, yMeHUl U HaBbIKOB. CocTaBlIeHHE TecTa P
KOHMPO.Tb BKJIFOYAET B ce0sl CO3/laHME BBIBEPEHHOM CHCTEMBbI Py
BOIIPOCOB, COOCTBEHHO MPOLEAYPY TECTUPOBAHUS U artectativiv
croco0 U3MepeHHsl OJIyYEHHbIX PE3YIbTaTOB.
[IpoaykT camMocCTOSTENbHONM pabOThl CTYIEHTA,
IPECTABIAIOIMINN COO0M MyOIUYHOE BBICTYIIIICHUE
4 Pegpepam o PEIICHHIO OTIpeIeIeHHON yuebHo- | Temsl pedepaton
IIPAKTUYECKOH, yueOHO-UCCIIE0BAaTENIbCKON Win
HAYYHOMU TE€MBbI
Bun npomexyTouHOM aTTecTaluu NpeaHa3HauYeH KOMILIEKT
JUISt OLICHKH CTENEHU JIOCTUKEHHUSI
5 3auem BOIIPOCOB K 3a4€Ty
3aIlJIAaHUPOBAaHHBIX ~ PE3YJIbTATOB OOY4YEeHUs 110 U GILICTOR
3aBEpUICHUIO U3YYEHUSI MOYJIsl AUCIMILIMHBI
KommiekT BonpocoB
6 Ox3zamen Htorosas ¢opma orieHKH 3HaHUM K 9K3aMEHY U
OueToB
BOITPOCHI IS BJIUL-OITPOCA
1. BBI30B NPUTOKA KUIKOCTH U3 IJIACTA B CKBAXKUHY
2. HccnenoBaHue CKBayKUH IIPU HEYCTaHOBUBLIEMCSI PEXXUME
3. VYcnoBust OHTaHUPOBAHUS CKBAXKUH
4. PerynupoBaHue paboThl (POHTAHHBIX CKBaXHH. boppOa ¢ ocnoxxHeHusIMH napaduHa
5. TlpuHiuun paboThl U cxeMa ITyOUHHO-HACOCHOW AKCILTyaTalun
6. Cnoco0bl ycTpaHeHHs OTIOXKEeHUH napaduHa B (POHTAHHBIX CKBaKUHAX
7. ConstHO-KUCIOTHAsE 00pab0OTKa CKBAXUH
8. Ilepmoauueckas dKCILTyaTaIsi MaToASONTHBIX CKBAXXUH
9. VYcraHoBieHHE TEXHOJIOTHYECKOTO pexkruMa paboThl HEQTAHBIX CKBaKUH
10. TepMmoakycTHUeCKas U JIEKTPOTEIIOBast 00paboTKa Mpu3abOMHBIX 30H
11. 'mapaBnuyeckuii pa3pbIB IJ1acTa
12. PeMoHTHBIE pabOTHI HA CKBaYKUHAX
13. CTaHKU-Ka4aJIKy.
14. Dxcnmyararyst r1yOMHHO-HACOCHBIX CKBAXKUH B OCJIOKHEHHBIX YCIOBHSIX.
15. Onpenenenre Harpy30K Ha MITAHTH U CTAHOK-Ka4daJKy.
16. UccrnenoBanue riryOMHHO-HACOCHBIX CKBAXKHH.
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17. Be16op 060py10BaHUS U YCTAHOBJICHHE MMAPaMETPOB pabOThI ITyOMHHO-HACOCHOW YCTaHOBKH
18. OCHOBHBIE y3JIbI TOTPYKHOTO IIEHTPOOEKHOTO SJIEKTPOHACOCA.

19. IoBeimenne 3 PEeKTUBHOCTH IKCILUTyaTalluK CKBaXUH, 000pyaoBaHHbIX DI[H

20. UccnenoBanue ckBakuH, 000opynoBanHbix JL[H.

21. O6paboTKa CKBaXUH TPA3EBON KUCIOTOM.

22. TepMOKHUCIIOTHAsE 00pabOTKa CKBAKHH.

23. OrpaHr4eHUE TPUTOKA BOJIbI B CKBAXKUHBI.

24. bopb0a ¢ OTJIOKEHUSMHE COJIeH B CKBaKUHAaX. MeTob! 00pHObI C BHIHOCOM TECKa B CKBAYKUHBI

Kpurtepun oueHku (6 pamxax mexkyweu ammecmayuu,)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.
Kpumepuu oyenxu paspabomanvi, ucxoos uz pasoenenus odanog: 10 6annos 3a oceoenue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 0ALI08 — 34 BbINOIHEHUEe NPAKMUYECKUX 3a0aHUL.

KpnTepnn OLCHKH OTBETOB HA TCOPETUYECCKHUE BOIIPOCHI:

- 0 6annoe evicmagnaemca cmyoenmy, eciu 0aH HenoHslll omeent, MPEICTABISIONINI coO0n
pa3pO3HEHHbIE 3HAHHUS IO TEME BOMpPOCA C CYNIECTBEHHBIMU OIIMOKaMU B OIpEIeICHHSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3NOKeHUsA. CTyIeHT HE OCO3HAeT CBA3b
JAHHOTO TIOHATHUS, TEOPUH, SIBICHUSA C APYTUMU 00bEKTaMH JUCHUILTUHBL. OTCYTCTBYIOT BBIBO/IBI,
KOHKpETH3aIlusl M JI0Ka3aTeIbHOCTh H3JI0KeHus. Peub HerpamortHas. JlomonHWTENbHBIE U
YTOYHSIOIME BOIPOCHI IIPEIo1aBaTess He MPUBOAAT K KOPPEKIIMK OTBETA CTYI€HTa HE TOJIBKO Ha
MOCTaBIIEHHBINH BOIIPOC, HO M HA JPyTrHe BONPOCHI AUCIHUILTUHBL.

- 1-2 6annoe evicmasnsemca cmyoeHmy, eciu OaH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOYHO
paszeepHymoiti omeem. JlorMKa ¥ TIOCIEAOBAaTEIBHOCTh M3JIOKEHUS HUMEIOT HapyIICHUS.
JlomymieHsl OmMOKH B PaCKPBITUN TOHATHH, ynoTpeOieHnn TepMuHOB. CTyIEHT HE CIIOCOOCH
CaMOCTOSITENIFHO BBIJCIIUTh CYIIECTBEHHBIE M HECYIIECTBCHHbIC NPU3HAKA M TPUYUHHO-
CJIEZICTBEHHBIE CBS3U. Cmyoenm modcem KOHKpemu3upogams 0600ujentvie 3Hanus, 00Ka3as Ha
nPpUMepax ux 0CHOBHbLE NOJIONHCEHUS. MOILKO C NOMOWblo npenooasamerns. Peueeoe oghopmnenue
mpebyem nonpasox, KOppexkyuu.

- 3-4 6annoe evicmaenaemcsa CmMyoOeHmy, ecau OaH NOJHbLU, HO HeOOCMAMmOYHO
nocne008amenbHulil Omeem Ha NOCMAGIeHHbII 60NPOC, HO TIPH STOM ITIOKa3aHO YMEHHUE BBIJICINUTh
CyLIECTBEHHBIE U HECYIIIECTBEHHBIE IPU3HAKH U IPHYNHHO- CIIEJICTBEHHBIE CBA3H. OTBET JIOTHYCH
Y U3JI0’)KEH B TEPMUHAX HAyKH. Mocym Obimb donywenvl 1—2 owudbku 8 onpeoeieHuu 0CHOBHbIX
NOHAMUU, KOMOpble CMYOeHm 3ampyOHAEnCs UCNPABUMb CAMOCMOAMENbHO.

- 5-66annoe evicmasnsemca cmydenmy, eciau OaH NOJHBIN, pPA3GEPHYMbIU omeem Ha
IIOCTaBJIEHHBIA BOIPOC, IOKAa3aHO YMEHHUE BBIAEIUTH CYIIECTBEHHbIE M HECYLIECTBEHHbIE
NPU3HAKU, IPUUUHHO- CIIeICTBEHHbIE CBA3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH, U3JIOKEH B
TepMHHAX HayKu. QOHako 0onyujenvl HesHauumenbHvle OUWUOKU U He0oYemuvl, UCHPABIeHHbLE
CMYOeHmoM € NOMOWbIO «HABOOAUWUXY BONPOCOE NPEN0O0Asames.

- 7-8 oannoe evicmasnsiemca CcmyoeHmy, eciu OaH NOJHblL, PA3GEePHYMbl Omeem Ha
MOCTaBJIEHHBIA BOIPOC, OOKA3AMENbHO PACKPbIMbL OCHOBHbIE NOJIONCEHUs. MmeMbl; B OTBETE
IIPOCIIEKUBAETCS YETKasi CTPYKTYpa, JJIOrHuecKas MOoCe10BaTeIbHOCTh, OTPaXKaroliasi CyIIHOCTh
PacCKpbhIBa€MBbIX MTOHATUN, TEOPUH, ABIIEHNN. OTBET U3JI0KEH JIMTEPATYPHBIM SI36IKOM B TEPMHUHAX
HayKH. B omeeme donyujensl Heoouemuvl, UCNPABLEeHHbIE CIYOEHMOM C NOMOUbIO NPEnooasames



- 9 6annoe evicmasnsemca CmMyoeHmy, eciu OAH NOJHGIL, pPA36EPHYMbIU omeem Ha
MOCTaBIICHHBIN BOTIPOC, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUHI 00 00BEKTE, TOKA3aTEIHHO
PacKpBITBI OCHOBHBIC TIOJIOXKCHHSI TEMBI, B OTBETE€ MPOCICKUBACTCS YETKAs CTPYKTYpa,
JIOTUYECKasl TOCIIEIOBATEIbHOCTD, OTPAXKAIOIIAs CYITHOCTh PACKPHIBAEMBIX IMOHSATHH, TEOPHUIA,
SBIICHUN. 3HaHue 00 0Ovekme 0eMOHCMPUPYemcs Ha hone NOHUMAHUS e20 8 cucmeme OaHHOU
HAYKU U MeHCOUCYUNIUHApHIX césazell. OTBET W3IOXKEH JIMTEPAaTYPHBIM SI3bIKOM B TEPMUHAX
Hayku. Mozym Obimb donyujenvl Hedoyemol 8 onpeoeneHuu NOHAMULL, UCNPABIeHHble CIYO)EHMOM
camocmosamenvbHo 8 npoyecce omeemd.

- 10 6annoe evicmaensaemcsa cmyoeHmy, ecau OaH NOJHbIL, PA36EPHYMbIU Omeem Ha
MOCTaBJICHHBI BONPOC, T[OKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHUH 00 o0OBeKTe,
MPOSIBIISIONIASCS B CBOOOJHOM ONEPUPOBAHUU MOHSATUSMHU, YMEHUU BBIJEIUTH CYIIECTBEHHbIE U
HECYIIIECTBEHHBIE €ro MPHU3HAKHU, NPUYUHHO-CIEICTBEHHbIE CBS3U. 3HaHUE 00 0OBeKTe
JEMOHCTpHUpYeTCsl Ha (DOHE TTOHMMAHUS €ro B CHCTEME JaHHOW HAyKH M MEXIMCLUUIITMHAPHBIX
cBszeil. OTBeT hopMmynupyercs B TepMUHAX HAYKH, U3JI0KEH JTUTEPATypPHBIM SI3bIKOM, JIOTHYEH,
JIOKA3aTeNeH, 0eMOHCMPUPYem a8mopCKyio NO3UYUIO CIYOeHma.

bannwl 3a memy 6v1600amcea Kax cpeOnuil 6ann no 3a0aHHbLIM CHLYOEHIY 60RPOCAM, HEe CYUMAs
KOJIUYeCmeo «HAGOOAWUX) U YHOUHAIOUUX 60NPOCOS.

bannw 3a meKyuiyro ammecmauuro 8bl6OOAMCA KAK cpeduuﬁ oann no ecem memanm.

Ilepevens TeMm aJs pedepara
OcHOBHBIE CTIOCOOBI IKCIUTyaTaI[H HE(PTIHBIX U Ta30BBIX CKBAKUH
HccnenoBanue (OHTAHHBIX CKBRXMH M YCTAHOBJICHHE TEXHOJOTHYECKOTO pPeXUMa UX
paboTsl
OcnoxeHeHus Mpu ra3nudTHOM HKCIUTyaTallui U MEPOIIPUATHS 110 UX YCTPAHEHHUIO
[Tpenynpexnenne o0pazoBaHus THIPATOB
HccnenoBanue CKBaKUH MPU HACOCHOM KCIUTyaTallu CKBAXKUH
OcnoxHEeHMs! IPU SKCIUTyaTalluy IITAaHTOBBIMUA HACOCaMU
HccnenoBanue ra3auTHHIX CKBAKHUH
TexHonornueckoe 060py10BaHKE ISl BHIITOJHEHUS! PEMOHTHBIX paOOT B CKBaKUHE
TexHonmorust peMOHTa CKBaKUH
. [Ipodunaktruka mpoTUBO(HOHTAHHON O€30MAaCHOCTH MPU PEMOHTE CKBAXUH
. KoncepBauus u TuKBUganus CKBaXXUH
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Tembl KypcoBbIX padoT
OO6opyaoBaHNe CKBOKUH U MOATOTOBKA UX K IKCIUTyaTalluu
[Tpon3BOINTENEHOCTh HEPTAHBIX U Ta30BbIX CKBAXKUH M UX UCCIIEOBAaHUE
@doHTaHHas dKCIUTyaTalusi HePTIHBIX CKBaKUH
OcBoeHue U MycK B paboTy (POHTAHHBIX CKBaKUH
OKcITyaTanus CKBaXXKUH O€CIITaHTOBBIMU MOTPY>KHBIMH HaCOCAMU
CoBMecTHO-pa3enbHas HKCIUTyaTalusl OJHOW CKBaKMHOM HECKOJIBKUX IJIaCTOB
MeTo/p! yBeIUYEHUS MPOU3BOAUTEILHOCTH CKBAXKUH
I'uppaBinyeckuii pa3phlB I1acTa
. HccnenoBannie GOHTAaHHBIX CKBOKHUH
10. UccnenoBanue ckBaxuH, 000pyoBanHbIx J11H
11. Metoab! 60pbObI ¢ OCTIOKHEHUSIMHU IPU IKCILTyaTallui CKBAXKUH
12. 1o6b14a HEPTH C MPUMEHEHHUEM CTAaHKOB-KayaJloK
13. Tlepronuueckast SKCIUTyaTausi MAIOACONTHBIX CKBOKUH

00N oL W
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14. Orpannydenne NpUTOKA BOJbl B CKBAKHHBI

15.

ConsiHOKHCIIOTHAS 00pabOoTKa CKBaKUH

16. PerynupoBanue paboThl (OHTAHHBIX CKBOKHUH

W XA W=

—
LW = O
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Y4yeOHO-MeTOAMYECKOE O0ecTIeyeHHe IVIsl CAMOCTOSITeIbHOM PadoThI CTYIEeHTOB
Xananos A.I., Anues N.U., lynaes M.M. Kpatkuii Kypc nekuuii 1-1 yactb ais CTyJI€HTOB
CHEIUAIBHOCTH "Pa3zpaboTtka u SKCIUTyaTaIus He(TAHBIX u ra3oBbIX
mectopoxxaeHuil" « CkBaxkunHast 1oosr4a Heptm». [THTY.2014. ¢ 76.

Xamanos A.ILL., Amues U.N., [lynaece M.M. KpaTkuii Kypc JieKuuid 2-s1 4aCTh JJ1 CTYJI€HTOB
CIEUAILHOCTH "Pa3zpabotka U JKCILTyaTalus HETIHBIX U ra3oBbIX
MecropoxacHuil" « CkpakuaHas no0bsrda Hehtny. [THTY.2014. ¢ 94.

Dkcmutyaranust He()TSHBIX U Ta30BBIX MECTOPOXKIACHUH [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ H.1O. bamkupriesa [u ap.].— DIeKTpoH. TEKCTOBbIC NaHHbIe.— Ka3aHb:
Kazanckuit HallMOHAJIBHBIN UCCIIEI0BATENLCKUI TEXHOIOTHYECKUM yHUBEpcUTeT, 2016.—
108 c.— Pexum nocryna: http:// www.iprbookshop.ru/79600.html.

S cemecTp

Bonpocsl k nepBoii py0e:kHOH aTTecTALUHA
Ienu u 3a1a4n TUCHUATIIMHEL.
Hctopus pa3sutus noosrau Hedtu B Poccuu u 3apyoexom
Ponb raza B sHepreTrueckoil 00ecneueHHOCTH CTpaH
Junamuka 100bI4e ra3a ¥ ra30KoHAEeHcaTa o ropojaM | peruoHam
CocraB u Qu3NUECKue CBOMCTBAa HEPTH
CocrtaB u Qu3nyeckue cCBOWCTBA T'a30B.
YpaBHEHUS COCTOSHUS Ta30B.
VYcioBus 3ajieranus yriieBoI0pPOI0B B 36MHOM KOpeE.
Pexum pacTBOpeHHOr0 rasa

. YIIpyrui pexxum

. BoonanopHslil pexxum

. I'paBuTaniMOHHBIN pexuM

. 3aKOHOMEPHOCTH MPUTOKA HE(TH MPH PA3IUYHBIX PEKUMAX TPEHUPOBAHUS
. MeToapl onpeaeNeHns 3amacoB yriieBoJ0pOI0B

OO0pa3zen BapuanTa Ajsi npoBeaeHusi 1 pyoe:xxHoi aTrecTanun

HcTopus pa3sutus noosruu Hedtu B Poccun u 3apyoexom
CocraB u Qu3nuecKue cBONCTBA ra30B
Yrpyrui pexum

Bonpocs! ko BTOpoii py0eskHO aTTecTalul
BckpbiTie He(TSHBIX M1aCTOB
O6opynoBaHue 3a00€B CKBaYKUH MPU BCKPHITUH TIACTOB
OcBo€HME CKBaKUH.
Br130B npuroka HehTH
HccnenoBanue CKBaXXMH MPU yCTAaHOBUBIIMXCS peXKUMax (QUIbTpALIUU.
HccnenoBanue CKBaXXUH MTPH HEYCTAHOBUBILUXCS PEXKUMAX.
HccnenoBanue BOJOHArHETATEIbHBIX CKBAXKUH
HccnenoBanue naacToB MO0 METOAY THAPOIPOCITYIINBAHUS
Y cTaHOBJIEHUS TEXHOJIOTHYECKOTO PEXXHUMa pabOThI Ta30BBIX CKBAKUH
YcTaHoBieHue TeMnoB 0TOopa rasa

. q)aKTOpBI, OrpaHN4MBarOIre 0T60p ra3a n3 CKBaxMH
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http://www.iprbookshop.ru/79600.html

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
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Briaenenue skcmityaTalliOHHBIX OObEKTOB.

OrnpeneneHust ynciaa CKBaKUH

Onpenenenue quameTpa 3KCIUTyaTallHOHHOM KOJTOHHBI

Cxema cbopa mpupoAHOTO ra3a v €ro TPaHCIOPT

OTnuuuTeNnbHble 0COOEHHOCTH HKCIUTyaTallMi Ta30BbIX CKBAXKUH
OTnuuuTenbHbIe 0COOEHHOCTH SKCIUTyaTallui HE(PTAHBIX CKBAKUH

OcoXHEeHHsI IPU SKCIUTyaTallluy U Ta30BbIX CKBaKUH

Metoap! 00psOBI C KPUCTAIIOTHAPATAMU TP SKCILTyaTalluy M Ta30BBIX CKBAXKHH
Metoapl 60ps0bI ¢ ACIIO mpu 3KCIITyaTayi ¥ Ta30BbIX CKBAKUH

Yxo01 32 Ha3eMHBIM 000PYAOBaHUEM IIPU IKCILTyaTAI[UH CKBAKUH

OO0pasen BapuaHTa 1151 IPOBe/leHUsI 2 py0e:KHOH aTTecTAlMU

Br130B npuroka vHedtu
@dakTopsl, OrpaHUUUBAOIIIE OTOOP Ta3a U3 CKBAKUH
Metoap! 00pBOBI C KPUCTAITIOTHAPATAMU TP SKCILTyaTalluy M Ta30BBIX CKBAKHH

BOleOCbI K 3a4€Ty

Ienu u 3a1a41 TUCHUATIIMHEL.

Hcropus pa3sutus 106b14u HeQTH U raza B Poccun u 3apy6exom
Ponb raza B sHepreTrueckoil 00ecneueHHOCTH CTpaH

JluHamuka 100b1ue raza ¥ ra30KoHAEeHcaTa o ropoJaM U pernoHaM
CocraB u Qu3NUeCcCKue CBOMCTBAa HEPTH

CocraB u Qu3nueckue cBOMCTBA ra30B.

YpaBHEHUS COCTOSIHUSA Ta30B.

VYcnoBus 3aneranus yrieBoiopoaoB B 36MHOM KOpE.

Pexxum pacTBOpeHHOrO0 rasa

. YOpyruu pexum

. BotonanopHslii pexxum

. I'paBuTaliMOHHBIN pexuM

. 3aKOHOMEPHOCTH MPUTOKA HEPTU MIPU PA3TMUHBIX PEKUMAX JPEHUPOBAHUS
. MeTopl onpeaeneHns 3amnacoB yIiieBoJOpOI0B

. BckpbITHe HE(PTSHBIX M1aCTOB

. O6opynoBaHue 3a00€B CKBaXXMH IIPU BCKPHITHH IUIACTOB

. OcBoeHME CKBaKMH.

. Bb13oB npuroka Hedtu

. UccnenoBanue cKkBaXMH MPU YCTAaHOBUBIIUXCS pexXUMax QUIbTPALIUU.
. MccnenoBanue cKBa)kKMH ITPU HEYCTAHOBUBILUXCS PEXKUMAX.

. UccnenoBanue BoJJOHarHETaTEIbHBIX CKBAXKUH

. MccnenoBanue miacToB 10 METOAY THIPOIPOCITYIIMBAaHUS

. YCTaHOBIIEHUS TEXHOJIOTUYECKOTO PEXUMa PabOThI Fa30BbIX CKBAXKUH
. YcTaHOBIIEHHE TEMITIOB 0TOOpA ras3a

. @aKTOphI, OTpaHNYMBAIOIINE OTOOP Ta3a U3 CKBAXKHUH

. Belenenue skcrtyaTallmOHHBIX OObEKTOB.

. OnpeneneHus yuciaa CKBaXKuH

. Onpenenenue quameTpa KCIUTyaTallMOHHOM KOJIOHHBI

. Cxema cOopa mpHpOIHOTO Ta3a U ero TPaHCIOPT

. OTnmuuTenbHbIe 0COOEHHOCTH SKCILTyaTalluy Ta30BbIX CKBAKUH

. OTnuuunTenbHbIe 0COOEHHOCTH IKCILTyaTallui HEPTSIHBIX CKBAXXUH

. OCclOXHEHMS NP IKCIUTyaTallUM U Fa30BbIX CKBAXXKUH

. MeToip1 60pbOBI ¢ KPUCTAJUIOTUIPATaAMU MIPH SKCILTyaTallii U Ta30BbIX CKBAKUH

7



34. Metonbl 60pr0bI ¢ ACITO mipu 3KCIUTyaTaluy U Ta30BbIX CKBAXUH
35. Yxox 3a Ha3eMHBIM 000pyI0BaHHEM TP IKCILTyaTallMd CKBAXKHH

OGpasen ouiera 1us 3a4eTa
MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA30OBAHUSI POCCUMCKOU ®ENEPALTN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMeHH akageMrka M.Jl. MummoHIMKoBa

JqucuunimHa «IKcmiryartauus He(pTAHBIX U ra30BbIX CKBAKUH»
WuctutyT__HedTH M raza  crenuanu3anus «Pa3zpaboTka u sKkcrTyaTanus HeQTIHbIX
MECTOPOXKICHUN» CEMECT]

buner 1
1. Ucropus pazButus 100b1un HedTu 1 raza B Poccun u 3apy0exxom
2. O6opynoBaHue 3a00€B CKBRXUH IPU BCKPHITUH IUIACTOB
3. Metoie1 60pBOBI ¢ KPUCTAIIOTHIPATAMHE IIPH SKCILUTYaTallMH U Ta30BbIX CKBAKUH.

Yr1Bepxaaro:
«__» 20 T 3as. kageopoti

JlabopaTopHBIi NPAKTUKYM
5 cemecTp
HaunMenoBanue pazgesa
JUCHUIIIIMHBI

Conep:xanue pasiena

OOGopynoBaHMsl yCTbd U  pEryJupoBaHuE pabOThI
¢oHTaHHBIX CcKkBaxHH. OTOOp TpoO HedTH, Taza u
COKMKEHHBIX YIJIEBOJIOPOJIHBIX Ia30B.

Ilpn ocBoeHmn moOTepH Hamopa B TepQOPAIOHHBIX
otBepcTusixX. OnpezeneHue ruapoCTaTHYeCKOro JaBIeHUS
Ha 3a00€ CKBaKUHBL.

[ToaroToBka K KCIUTyaTaluy U CxeMbl 00BSI3KH CKBAaXXMH K HKCIUTyaTaIUH.

OCBOEHHUE HEPTSIHBIX CKBAXKUH

CocraB u (pusnyeckue cBOWCTBa
He(TH U Ta30B

I'eonorus yrieBogopoaHbIX
3aexei

HccnenoBanue CKBaXUH TP YCTaHOBUBILHXCS PEKUMAX
HccnenoBanue HEPTIHBIX U ¢bunbTpanum. Uccnenosanue CKBaYKUH npu
ra3oBbIX CKBaXXHH U IJIACTOB HEYCTaHOBUBULINXCS peXUMaXx. Hccnenosanue
BOJIOHArHETATEIbHBIX CKBAXKHUH

Omnpenenenne  nopucrocty  Iwiacra.  OnpeneneHue
MPOHMIIAEMOCTH ILIACTA.

@®onTaHHbIM criocol skcmryatanuu | OOopynoBaHne (QOHTaHHBIX CKBaKUMH. PerymnmpoBaHue
CKBaXMH paboThl GOHTAHHON CKBAYKUHBI

SKCHHyaTaL[I/IH T'a30BbIX CKBAXXKHUH




IIpumep 1200paTOPHOrO NPAKTHKYMA

1.CxeMbI 00BSI3KM CKBaXXHH K 3KCILTyaTallUH.

IIpuMep NpakTH4YeCKOro 3aHATHS

CkBaxuHa, GOHTAHUPYIOUIAS IPU THIPOCTATUIECKOTO HATIOPE, UCCIIEA0BAIACH 110 METOY
MPOOHBIX OTOOPOB.

Ha ocHoOBaHuU XapaKTEpUCTUKH CKBAaXHHBI U PE3YJbTaTOB HCCIEIOBaHUS Tpedyercs
HOCTPOUTh MHIUKATOPHYIO KPUBYIO M OIPEJENIUTh MOKa3aTedb CTENEHU Iepenaja JaBlIeHHUs B
YpaBHEHUHU NPUTOKA, KOIDPUIMEHT MPOTYKTUBHOCTU (IIPOMOPLHUOHATIBHOCTH), MAaKCUMaIbHBIN
eOUT, ONTUMAaIbHBIN JEOUT.

|
I'my6una ckBaxuubl Hckg=1600 M. numamerp mnoabeMHBIX TpyO d=2é. JnnHa
noaseMHbIX Tpyo L=1560 m. Koadpduument tpenuss A =0,03. OTHOCUTENBHBIN ylEIbHBIA BEC

HedTH ), = 0,86 . laBnenue npu 3akpbiToit 3aaBKKe Pycr= 38 ar (Ha Oydepe).

Heobut Q1= 67 1/cytku nipu 33 at™ (Ha Oydepe), Q2 = 115 1/cyTku npu 23 T/cyTKH
(na 0ydepe), Q3=150 1/cytku npu 15 at™m (Ha Oydepe), Q4=173 1/cyTku npu 5 aT™M
(Ha Oydepe). OnTUMaIbHBIN nenpeccus AP, =34 arm.

[TnacToBoe naBieHue (IpU 3aKPHITON 3aJIBIXKKE)

H
PP, = %7“ + Py = % +38=175,6 ar.=17,56 MIIa

MaxkcumanbHas 1eOutT Qmakc moiydaeTrcsl rpadUyecKu, MyTeM 3KCTPAIONISIMA KPUBOM
neOuT-aBJIeHUE Ha YCThS JI0 IEPECEUEHUs C OChIo 1eOuToB (puc.l)
CooTBeTCTBYIOIINE HAWICHHBIM JeOUTaM 3a0O0WHBIC JaBJIICHUSI OMPEICISIIOTCS TI0

dbopmye:

. HCI(B;/ ﬂ.ﬁLQ2

P + +
0 T 932x10° 2qy,,d°




6 cemecTp

Bonpocs! k nepBoii pyOeskHOH aTTecTalUN
Teopernueckue ocHoBbI noabemMa [ 7KC B ckBaxuHe.
O6opynoBanue GOHTAHHBIX CKBAKHH.
PerynupoBanue paOoTbl pOHTAHHOM CKBAKUHBI
HccnenoBanne (POHTaHHBIX CKBAXHH U YCTAaHOBJICHUE PEXUMa X paObOTHI
Henonanku npu padoTte GOHTaHHBIX CKBaKUH
Cxema HICHY u ocHOBHOE 000pyZIOBaHHE.
CraHKu-KayaJlKH, HACOCHBIE IUTAHTH U 000PYI0BAHUE YCThsI CKBAYKUH.
Ob6cnyxuBaHue CKBaXuH, 06opyaoBanubix HICHY
Bboprba ¢ oTinoxxeHusmu napaduHa
10. CxeMa yCTaHOBKHU LIEHTPOOEIKHOTO AJIEKTPOHACOCA.
11. OcHoBHBI€ y31b1 ycTaHOBKH [1OH.
12. UccnenoBanne ckBakuH, o6opyanoBanubix [[OH
13. becriraHroBble HaCOCHI IPYIHX BUI0B
14. IlpuHuunuaibHble cXeMbl 1 000pyI0BaHUs AJIs OJTHOBPEMEHHOM 3KCILTyaTaluu
15. Lenecoobpa3HocTh MPUMEHEHUS pa3/eNbHON 3KCILTyaTallud HECKOJbKHX IUIACTOB OJHOMN
CKBa)KMHOM.

e e Al o

OO0pa3zen BapuanTa Ajs npoBeaeHusi 1 pyoe:kHo# aTTecTanuu

Teopernueckue ocHoBbl nogbeMa [ JKC B ckBaxkuHe
Cxema IICHY u ocHOoBHOE 000py0BaHKE
3. IlpuHnunuanbHbIe CXEMbI B 000PYAOBAHUS JJII OAHOBPEMEHHOM SKCIUTyaTalluu

N —

Bonpocs! ko BTOpoii py0eskHO aTTecTalul
Ha3znauenue u kinaccugukays METoJ0B BO3CHCTBUS Ha NPHU3a00HHYIO 30HY CKBaXXHH
XUMHYECKUE, MEXaHUYECKHE U TETIOBbIE METO bl BO3/IEHCTBUS
bopwba ¢ ocnoxxHeHusMu napadusa.
OrpaHudeHue NpUTOKa BOJIbI B CKBaKHHBI.
Boprba ¢ oTi0KEeHUsAME coieil B CKBaKUHAX.
MeTto/1b61 00pbOBI ¢ BBIHOCOM IE€CKA B CKBAXKUHBI
Bunel peMOHTa B CKBaKMHAX.
[TpuunHbl, MpUBOAIINE K HEOOXOIUMOCTH PEMOHTA.
CoctaB u opranusanys padoT Mo TeKYIIEMy PEMOHTY.
. HazemHbIe coopyskeHus u o00pya0BaHus, UCIOIb3yEMbIE MPU TEKYIIEM PEMOHTE.
. KanuranpHbIil pEMOHT CKBaXXHH.
. Buasl pemonTa 1 opranusaius padot
. JIoBunbHBIE PabOTHI
. JInKBUAINS CKBAXKUH

XNk =

—
LW~ O

Oo0pa3sen BapuaHTa 115l NPOBeAeHUS 2 pyOe:KHOM aTTecTaluu

Teopetnueckue ocHoBbI nogbema [ J)KC B ckBaxuHe
Cxema HICHY u ocHOBHOE 000py/J0BaHUE
3. IlpuHuunuanbHble cXeMbl U 000pYyI0BaHUS AJIsl OJTHOBPEMEHHOM 3KCILTyaTaluu

N —

Bonpocsl Kk 3k3ameny
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XA W=

40.

41

Ucropust pazBuTus 1o0br4u HeGTH U Ta3a B Poccuu u 3apy0dexom

Pouib ra3za B sHEpreTHUECKOi 00eCIIeYeHHOCTH CTpaH

JluHamuka 100b1ue raza ¥ ra30KOHAEHcaTa [0 ropoAaM U pernoHaM
CocraB u pu3nueckue cBONCTBa HEPTH U Ta3

VYcnoBust 3aeranus yrieBoJopoJ0B B 3eMHON Kope.

Pexwum paboThI 11acToB

3aKOHOMEPHOCTH IIPUTOKA HE(TH MIPU PA3INYHbIX PEKUMAX IPEHUPOBAHMS
MeTto/1b1 OIIpEIENIEHNS 3a11aCcOB YTIIIEBOJOPOI0B

BckpbiTie He(TAHBIX I1aCTOB

. O6opynoBanue 3a00€B CKBaXHH IIPU BCKPHITHH TUIACTOB

. OcBoeHME CKBaKHH.

. Bb13oB npuroka nedtu

. UccnenoBanue He(TAHBIX M ra30BbIX CKBOKUH U T1acToB (OIIK-1)

. YCTaHOBIICHHS TEXHOJIOTUYECKOTO PEKUMa pabOThI Ta30BBIX CKBAKUH

. YcTaHoBIeHUE TEMIIOB 0TOOpa Trasza

. @aKTOphl, OrpaHUYMBAOIINE OTOOP Ta3a U3 CKBAXXHUH

. Boigenenue sKkcrryaTaliuOHHBIX OObEKTOB.

. Onpenenenus 4nciia CKBaXXUH

. Onpeznenenue aAuameTpa 3KCITyaTallMOHHON KOJIOHHBI

. Cxema cbopa mpupoaHOTO ra3a v €ro TPaHCIOPT

. OTnnuuTenbHbIe 0COOEHHOCTH 3KCILTyaTalluy Ta30BbIX CKBAKUH

. OTnmuuTenbHBIE 0COOEHHOCTH SKCIUTyaTallui HE(PTAHBIX CKBKUH

. OcnoxHeHMsI TPH IKCILTyaTallMH U T'a30BbIX CKBaKUH

. MeTtozbl 60pBOBI ¢ KPUCTAILIOTHIPATAMU TIPH SKCIUTyaTalluy M Ta30BBIX CKBAKHH
. Metonbl 60ps0b1 ¢ ACIIO npu sKcIuTyaTaluy U ra3oBbIX CKBaXKUH

. ¥Xo7 3a Ha3eMHBIM 000pyA0OBaHUEM IIPU IKCILITyaTalluU CKBaXKUH

. Teopetnueckue ocHoBbl mogbema [ JKC B ckBaxuHe.

. O6opynoBanue GOHTAHHBIX CKBAKHH

. PerynupoBanue paGoTbl JOHTAHHOM CKBaKMHBI

. Hemonaaku pu pabote POHTAHHBIX CKBAKUH

. Cxema HICHY u ocHOBHOE 000pyZ0OBaHHE.

. CTaHKH-KayaJKy, HACOCHBIE IITAHTU U 000PYI0OBaHHUE YCThsI CKBAXKHH.

. ObcnyxuBaHue CKBaXUH, 060pyaoBaHHbIX HICHY

. bopn0a ¢ ornoxenusmu napagpuna (I1IKP-5)

. Cxema ycTaHOBKH LIEHTPOOEKHOT'O JIEKTPOHACOCA.

. OcHoBHbI€ y311bI ycTaHOBKH [[OH.

. becmiTanrosele HacOCHI IpyruX BUJIOB

. [IpuHnMnuansHpIe cXeMbl 1 000PYI0BaHUS JIJIs1 OJTHOBpeMeHHOoM dKcrryatanuu (ITKP-3)
. llenecooOpa3HOCTh NMPUMEHEHHs pa3feibHON SKCIUTyaTallud HECKOJIBKHUX IJIACTOB OJHOM

CKBa)KUHOIA.

Haznauenwue u knaccudukaiys METOI0B BO3ACHCTBUS Ha PHU3a00itHYI0 30HY CKBaXHH
. XUMHUYEeCKHe, MeXaHHUECKHE B TEIJIOBBIE METOIBI BO3JCHCTBHUS
42.
43,
44,
45.
46.
47.
48.
49.
50.
51.

Bopsba ¢ ocnoxHeHUusIMHU napaguHa.

OrpaHudeHue NpUTOKa BOJbI B CKBaKHHBI.

Bopb06a ¢ oTi0kKEHUAME CoNlell B CKBaKUHAX.

MeToapl 60pBOBI ¢ BEIHOCOM TECKA B CKBAYKHHBI

[TpuunHbI, MpUBOASIINE K HEOOXOAUMOCTH PEMOHTA.

CocraB u opranu3zanus padoT Mo TeKyIEMY PEMOHTY.

Hazemuble coopyxkeHus 1 000py0BaHUs, HCIIOIb3yEeMbIE IPU TEKYIIIEM PEMOHTE.
KanuranbHblli pEMOHT CKBaXKHH.

Bunsl pemMoHTa 1 opranuzanus padot

JIukBUAIUS CKBAXKUH
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OGpasen OuaeTa 17151 IK3aMeHa
MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30OBAHUST POCCUMCKOU ®ENEPALTIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET

nMeHH akageMrka M.Jl. MummoHIMKoBa

BMJIET Ne 1
Jucuurniza «OKcmTyaraius He)TSIHBIX CKBAXKHH
WuctutyT__HedTH M raza  cnenuanu3anus «Pa3zpaboTka u skcryaTanus HeQTIHbIX
MECTOPOKICHUIN» CEMECTP

1. OcoHEHNS IIPH DKCIUIYATAIIUH U Ta30BbIX CKBAKUH
2. OcHoBHEIE y31bl yeTanoBku [IOH
3. CocTaB u opranuzanys padoT IO TEKYIIEMY DEMOHTY.

YTBEPXIAIO:
«_» 202 r. 3aB. xadenpoit «KbPOHI'M» Xamanos A1

IIpumep 1260paTOPHOIo NPAKTHKYMA
CraHoK-KaJajka

IIpakTHyeckue 3aHATUSA

WutepBan nepdopanyn ckBaxuHbl Ne 9 pacroniokeH Ha aOCOJIIOTHOM OTMETKE MHUHYC
5178 - 5211 m (xponsa K — munyc 5176 m). OTa cKBaKMHA BCTyMNHJIAa B AKCIUTyaTallHIO MpU
6e3BogHON He(pTH. B cBOe oHa sKcIuTyaTHpoBajachk ¢ jaeourom 145,6 T/cyT, cpeaHerojoBas
00BOAHEHHOCTH MPOIYKIMHU CKBaXHHBbI cocTaBisiia 1,7 %. K 1987 rony, HecMoTpsi Ha epeBo
CKBaXHMHbI Ne O Ha OrpaHHMYeHHBIM pPeXHUM OHKCIUTyaTauuu (auameTrp mTynepa 1,5 mwm),
00BOJTHEHHOCTh CKBAKMHBI BRIPOCIIA M OCTABAJIACh BRICOKOW Ha ypoBHE 61,4 %.

WutepBan nepdopanuu ckBaxunbl Ne 15 pacrosoxkeH Ha aOCOMOTHOW OTMETKE MHUHYC
5129 - 5187 M (xpoBast Ko — mMunyc 5129 Mm). OTta ckBakMHa BCTyNHJIa B JKCIUTyaTallMIO C
00BOJHEHHOCTHIO, paBHOH 65,8 %.

Ha 01.01.2007 rox o6BoiHEHHOCTH CKBaKHHBI Ne 15 BeIpocia no 3nauenus 97,1 %.
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CornacHo pyKOBOJSIIEMY JOKYMEHTY OOBOJHEHHYIO TOJIIMHY MPOIYKTHUBHOTO pa3pes3a
3aJIeXKH CIEAYeT ONpenesaTh Mo Gopmyie:

P St
K- )+, , 2.1)

hsas - 3aBOAHEHHAS YacTh 3P GEKTUBHOM TOIIMHBI HHTEpBaja nepdopaiuu, M,
H - s¢dexTuBHas TonmMHa MHTEpBaja nepdopanuu, M,
K: - a3oBast mponuiiaeMocTs Jist BOJbI B 3aBOJJHEHHOM 00BEME I1JIacTa,
Ho = ].lH/ e,
fs - 0JI BO/IBI B 10OBIBAEMOM MPOTYKITUH.
HcexonHble naHHble K pacyeTy TeKyuero nosioxenus BHK:
ITo ckBaxkure 9: H=33,0 M, Ky =0,6, no=0,5uf; =0,614.
ITo ckBaxmue 15: H=58,0m, Kz =0,6, no=0,5u f; =0,971

Texkymuii KOHTPOJIb

IIsaThIi cemecTp
O6opynoBanus ycThsi GOHTAHHOM CKBaKMHbI
PerynupoBanue paboThl JOHTAHHBIX CKBAYKUH
3. OmpenenuTh MaccoBYIO U MOJBHYIO JIOJIM PACTBOPEHHOT'O B IUIACTOBOW He(TH raza u
MOJISIPHYIO MaccCy IUTacTOBOM HeTH

[Tpumep. OnpenenuTs MaCCOBYIO U MOJBHYIO JIOJIM PACTBOPEHHOIO B IJIACTOBOM HedTH
raza ¥ MOJISPHYIO MaccCy ILUIACTOBOH He(TH, ecau raszocojepxkanue Hedptu I'o = 100 M>/M3,
IJIOTHOCTB Ta3a pr = 1,5 KI/M>, IIIOTHOCTh CENapHpOBaHHOM HebTH px = 860 Kr/M>, a MonspHAas
Macca cernapupoBaHHoi He(pTH My = 200 KI/KMOJb.

Pemenue. OnpenensiTh MACCOBYIO JIOJIIO PaCTBOPEHHOTO ra3a mo gopmyse (1)

N —

_ Dopr
Ir = — 0~ (D
putlopr
MonspHasi 10718 paCTBOPEHHOTIO Ia3a MOKET ObITh paccuMTaHa 1o (2).
1
N, = 1 +22Pu 2
FoMy

CoOOTBETCTBEHHO /JIi MOJIIPHOW MaccChl IJIaCTOBOM HE(TH B MEPBOM MPHUOIMKEHUH,

Haiiem u3 ypaBuenus (3)

1+1"05—F

My, = M,, = ———, KI/™MOJIb 3)
1+ ,—2
Pu24

lecToii cemecTp
1. Cxema yCTaHOBKH LIEHTPOOEKHOI'0 3JIEKTPOHACOCA.
2. OcHoBHbI€ y31bl ycTaHOBKH LIOH
3. PaccuuTarh onTUMaNbHOE, IOIyCKaeMoe U IpeaesbHoe AaBineHus Ha npueme [TIIOH

[Tpumep. PaccunraTh onTumanbHOE, MOMTyCKaeMoe M MpPEIeNbHOE TaBJICHUS Ha MpHEMe
[TIIOH, ecin nmeem cieayomue JaHHbIE:

JIaBJICHUE HACBIEHUA Prac = 9,9 Mlla; nmacroBas temneparypa tux = 38 °C; BA3KOCTb
HETH B IJIACTOBBIX YCIOBHSX Wum = 3,9 Mlla‘c; BA3KOCTh JerazupoBaHHON HedTH mnpu
temriepatype cooTBeTcTBeHHO 20 u 50 °C oo = 14,4 mlla-c, pso = 6,2 mlla-c; 06BOAHEHHOCTH
nponykuuu B = 0,25.

Pemrenue. [Ipexae 4eM paccUMTHIBATH COOTBETCTBYIOIINE NTABJICHUS, BhraucisieM 1o (1)
BSI3KOCTh JIETa3UPOBAHHOM He(TH MpH MIacTOBOW Temmeparype tmx = 38 °C W OTHOCHUTENbHbIE

BSI3KOCTH He(TH:
t—20

N
Ig e = g uzo (HE22) **, ()
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Haiinsg BsiskocTh AerasupoBaHHOW HepTH mpum Temmeparype tu = 38 °C mpoepsiem
OTHOLICHUC

B = .ux-m/ Hyn 2)
Ecmu B < 0,6, To a8 pacuera ONTHMAJILHOTO JABICHHS HA IIPUEME Pomr UCHOIB3YEM

dbopmyny (3), ecau B > 0.6 To (4):
Ponr = %pHaC(O'SZS - 0,316B) (3)

Ponr = ?pﬂac(6;973 - 4‘:532 - 2;4‘3) (4)

Jnst pacuera nomyckaemoro nasienus Ha npueme [ILOH ppon Bcions3yem popmyssl ecinu
B <0,6 (5), ecmu B> 0,6 (6):
Pron = = Prac(0,198B — 0,18B) )

Don = %pHac(z,ézB —1,75B% — 0,85) (6)

Jliis pacdera mpeAensHOTO JABJICHUS HA MPUEME Pupex BO Beel obmactu 0<B<I1 mMoxHO
paccuuTaTh 10 Cleayolel 3aBUCUMOCTH (7)

pnpe,:; = %pﬂac(o,lsz - 0,115]3) (7)

Kpurtepun oueHKH (6 pamxax mexyuiei ammecmayuu,)

Peznamenmom BPC I'THTY npedycmompeno 15 6annos 3a mexkywyrlo ammecmayuro.
Kpumepuu oyenxu paspabomanvi, ucxoos u3 pazoeienusi 6annog: 10 dannos 3a oceoenue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 0ALI08 — 34 8bINOIHEHUE NPAKMUYECKUX 3a0aHUL.

Kpurepun oueHKH BbINOJIHEHUS MPAKTUYECKUX 3aaHUI:

- 0 6aToB — 3a/1laHUE HE BBITIOJHEHO (HE HAWMICHO MPaBUIIBHOE PEIICHHE).

- 56am10B — 3a/1aHKe BHITIOJIHEHO (HalIEHO MPaBUIbHOE PEIICHHE).

bannet 3a xommponwvuylo padomy 6wvleodamca Kak cpeoOHuil 0ainl no écem 3a0AHUAM

KOHmMpPOIbHOU padomol.

Bannet 3a mekywyro ammecmayuio no npakmuyeckum 3a0aHUAM 6bl80OAMCA KAK CPEOHUIl
0an no ecem KOHMPOILHBIM PAOOMAM.

KOHTpOJ’IbHO-I/ICiMepI/ITeJII)HbIe MaTepuajJbl K TMCHUIIJIUHE
«3KCHJ1yaTaIII/Iﬂ He(l)TﬂHI)IX H Ta30BbIX CKBAXKHH)»

S cemerp
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MHUHUCTEPCTBO HAYKH U BBICIHIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHON TEXHUYECKU YHUBEPCUTET
uMeHH akageMuka M.Jl. MuiinoHmuKoBa
HucruTyT HepTH M rasa
I'pynma " " Cemectp " "
Jucnuniauna "Jxcniryatanus HeTAHBIX U Fa30BbIX CKBaKUH"
Buier Ne 1
1.34.  Meronst 60ps0sI ¢ ACIIO npu SKCIUTyaTaniy U Ta30BBIX CKBAKUH
2.15. BckpbiTHe HEPTAHBIX IIACTOB
3.16. OOopynoBanue 3a00€B CKBaXXHH MPH BCKPHITHH TJIACTOB
Moanuck npenogasaresisi Monmuce 3aBexyonero kadenpoii

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnunmiunaa "IKemryaTaums He(pTAHBIX M Ia30BbIX CKBAKUH"

Buner Ne 2
1.13. 3aKkoHOMEpPHOCTH MPHUTOKA HE(TH NMPHU Pa3IUUHBIX PEKUMAX IPEHUPOBAHHUS
2.5. CocraB u (usnyeckue cBoicTBa HepTH
3.26. BplaeneHue dKCIUTyaTallMOHHBIX 0OBEKTOB.
Moanuck npenogasareisi Monmuce 3aBenyomnero kadenpoii

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHWI I'OCYJAPCTBEHHBII HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujmoHIUKoOBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jucouniauna "JxcniryaTanus HeTAHBIX M Fa30BbIX CKBaKUH"
Buaer Ne 3
1.30. OrmiuuuTtensHbIE 0COOEHHOCTH SKCIUTyaTalliH Fa30BbIX CKBAKHH
2.29. Cxema cOopa NpupOJHOTO ra3a 1 ero TPaHCIOPT
3.34. Mertozasl 60ps0s1 ¢ ACIIO npu SKCIUTyaTaluy U Ta30BBIX CKBAKUH

[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MUHUCTEPCTBO HAYKH U BBICIHIETO OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKUA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Jxcniyatanus HeTAHBIX M Fa30BbIX CKBaKUH"
Buaer Ne 4
1.11. BonoHamopHBIHA pexuM
2. 14. Mertoas! onpeaencHys 3anacoB yriIeBO10pOI0B
3.7. VYpaBHEHUs COCTOSIHUS Ia30B.
Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHUSI POCCUNCKOM ®EJEPALIIU
IT'PO3HEHCKHWII TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKHWII YHUBEPCUTET
uMeHu akagemuka M.Jl. Mu1JMoHIIUKOBA
HHeTuTyT HepTH M rasa
I'pynnma " " Cemectp " "
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Jucounianna "JxcmiiyaTanus HeTAHBIX M ra30BbIX CKBaKHH"

Buner Ne 5
1.2.  Hcropus pa3surtus 1006144 HeTH 1 raza B Poccun n 3apyoexom
2.18. BbI30B npuToka HedTH
3.5. CocraB u (uznueckue cBoicTBa HePTH
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MHUHUCTEPCTBO HAYKH U BLICLHIEI'O OBPA3OBAHUS POCCUIICKOU OEJJEPALINN
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMenn akagemuka M./, MujutHoHIITUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jducnuniauna "IKcmryaTauus He()TAHBIX M ra30BbIX CKBAKUH"
buier Ne 6
1. 13. 3aKOHOMEpPHOCTH MPHUTOKA HE()TH MPH PA3IUUHBIX PEKAMAX JPECHUPOBAHUS
2.34.  Meronst 60ps0sI ¢ ACIIO mpu SKCIUTyaTany U Ta30BBIX CKBAKUH
3.19. HccrenoBaHue CKBaKHH MPH YCTAHOBUBIIAXCS PEKUMAX (HUIbTPAIIHH.
Hoanucey npenosaBareJist Hoanuce 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI T'OCYIAPCTBEHHBIN HE®TSHON TEXHUYECKU YHUBEPCUTET
HMeHH akajgemuka M.J{. MuIIHOHIIUKOBA
HHcTruTyT HedpTH M rasa
I'pynna " " Cemectp " "
Jducnunmiunaa "IKemryaTauus He(pTAHBIX M IFa30BbIX CKBAKUH"
Buner Ne 7
1.34. Meronst 60ps0sI ¢ ACIIO mpu SKCIUTyaTanuy U Ta30BBIX CKBAYKUH
2.28. OmnpexneneHue 1uaMeTpa SKCILTYyaTallUOHHON KOJIOHHBI

3.22. MHccnenoBaHue IIIACTOB M0 METOAY I'MIIPOIPOCTYLIMBAHUS
Hoanuce npenosaBareJis Hoanuce 3aBeayrouiero kageapoi

MUHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuiinoHmuKoBa
HHeTuTyT HepTH M raza
I'pymnna " " Cemectp " "

Jducnumiauna "IKemryaTaums He(pTAHBIX M ra30BbIX CKBAKUH"

Bujer Ne 8

YpaBHEHUS COCTOSIHUS Ta30B.
CocraB u (huznueckue CBOicTBa ra3os.

7.
. 6.
. 8. VYcnoBus 3asieranus yriieBoJI0poJIOB B 36MHOM Kope.
[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30OBAHUS POCCUNCKOM ®EIEPALIMA
I'PO3HEHCKHUI I'OCYJAPCTBEHHbBI HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIuKoBa
HucTutyT HedpTH M raza
I'pynna " " Cemectp " "

Jducnuniauna "IJKemiyaTauus He()TAHBIX M Fa30BbIX CKBAKUH"

Bujer Ne 9
1. 12. T'paBUTaIMOHHBIA PEXKUM
2. 6. CocraB u (pu3uvecKre CBOHCTBA Ta30B.
3.7. YpaBHEHUsI COCTOSIHUS Ta30B.
[Moanucek npenogasarTens IMoanmucek 3aBenyomero kageapoi
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MHMHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHUSI POCCUMNCKON OEJIEPALINU
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HHcTuTyT HepTH M rasa
I'pynma " " Cemectp " "

Jucouniauna "Jxcniryatanus HeTAHBIX U Fa30BbIX CKBaKUH"

bujer Ne 10
1.27. OmpeneneHus yucia CKBaXKUH
2. 4. JuHamuka 1oObIYe ra3a v ra30KOHJICHCATa 110 TOPOJaM U PErHOHaM
3.19. MHccnenoBaHue CKBXHH MPU YCTAHOBUBIIUXCS PEKUMAX (PHUIbTPAIIHH.
Ioanucey npenoaaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKHW 1 BBICIHIETO OFPA30BAHMS POCCUVCKOM ®EJIEPALIUN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuiinoHmuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jucouniauna "JxcniryaTanus HeTAHBIX M Fa30BbIX CKBaKUH"
Buaer Ne 11
1.26. BrlaencHue 3KCILTyaTal[MOHHBIX 00HEKTOR.
2.16. OOGopynoBanue 3200€B CKBRKUH MPU BCKPBITHH IJIACTOB
3.6. CocraB 1 (pU3MYECKHE CBOWCTBA ra30B.
Moanuck npenogasareisi Ioanuck 3aBeayrouero kadeapoi

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujnoHIUKOBa
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Jxcniyatanms HeTAHBIX M Fa30BbIX CKBaKUH"

Buaer Ne 12

1. 10.  Ympyruii pexum

2.12. T'paBUTalMOHHBIA PEXKUM

3.33.  Meroasl 00pBOBI C KPUCTALTOTHIPATAMHE IIPH IKCILTYyaTAI[H U Ta30BBIX CKBaXHH
Hoanucek npenoxaBareJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIMA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MunanoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Jxcniyatanus HeTAHBIX U Fa30BbIX CKBAKUH"
Buner Ne 13
1.9. PexuM pacTBOpeHHOTO rasa
2. 14. Mertonas! onpeencHys 3amacoB yriIeBOI0POI0B
3.26. BwlaeneHue KCILTyaTaI[HOHHBIX 00BEKTOB.

Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUNCKOM ®EJEPALINN
I'PO3HEHCKHWI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKHWII YHUBEPCUTET
uMeHu akagemuka M.Jl. Mu1JMoHIIUKOBA
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HNucTutyT HedhTH M raza
I'pynna " " Cemectp " "
Jucnuniauna "IkcmryaTauus He()TAHBIX M ra30BbIX CKBAKUH"
Buser Ne 14
1.3. Ponb raza B sHepreTHyecKkoi 00eCIeYeHHOCTH CTPaH
2.15. BckpbiTHe HEPTAHBIX IIACTOB
3.28. OrmpeneneHue qraMeTpa KCILTyaTallHOHHOW KOJIOHHBI
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30OBAHUS POCCUNCKOM ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHBII HE®@TSIHOI TEXHUYECKUA YHUBEPCUTET
uMenn akaaemuka M./, MujutHoHIIIUKOBA
HucruTyT HedpTH M rasa
I'pynna " " Cemectp " "
Jducnuniauna "IKcmryaTauus He()TAHBIX M ra30BbIX CKBAKUH"
buaer Ne 15
1.27. OmnpeneneHus 4yucia CKBaXXUH
2.20. MHccnenoBaHue CKBa)KMH MPU HEYCTAHOBUBILUXCS pEXUMAX.
3.8. VYcnoBusd 3aneranus yriaeBoI0poA0B B 36MHOM KOpe.
Hoanuce npenosaBareJis Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOMN ®EIEPALIMA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKHUIA YHUBEPCUTET
uMenn akaaemuka M./, MuuiHOHIIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnumiunaa "IKemryaTaums He(pTAHBIX M Ia30BbIX CKBAKUH"

Buier Ne 16
1. 6. CocraB u (pu3HYECKIe CBOWCTBA ra30B.
2.27. OmnpeneneHus 4yncia CKBaXXUH
3. 1. Ilenu u 3a1a4u JUCITUTIIIMHBL.
[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MusimoHIIUKOBa
HHeTuTyT HepTH M raza
I'pymnna " " Cemectp " "
Jducnunmiaunaa "IKemryaTauus He()TAHBIX M ra30BbIX CKBAKUH"
Buner Ne 17
1.33. Meroabl 60pbOBI ¢ KPUCTAIIIOTHAPATAMHY MPH SKCILTyaTalluy U Ta30BbIX CKBAKUH
2.34. Merozasl 60ps0s1 ¢ ACIIO npu SKCIUTyaTaliy U Ta30BBIX CKBAKUH
3.2. Hctopus pa3sutus no6srau HedTH 1 ra3a B Poccuu u 3apybexom

[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIuKoBa
HucTutyT HedpTH M raza
I'pynna " " Cemectp " "
Jucounauna "Jxcniryatanus HeTAHBIX M Fa30BbIX CKBaKUH"
Buaer Ne 18
1. 1. Llenu u 3a1aym AUCIUTIIINHBL.
2.17. YpaBHEHUsI COCTOSIHUS Ta30B.
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3.28. Ompenenenue quaMeTpa 3KCIIyaTallMOHHON KOJIOHHEI
Ioanucey npenogaBateJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH M BBICHIET'O OBPA30OBAHUS POCCUMCKOM ®EJIEPAIIMA
T'PO3SHEHCKHWM I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHH akaaemuka M./, MuJIHOHIIUKOBA
HHcTuTyT HepTH M rasa
I'pynma " " Cemectp " "

Jucnuniauna "JxcmiryaTanus HeTAHBIX U Fa30BbIX CKBaKUH"

Buaer Ne 19
1.10. VYmpyruit pexxum
2. 8. VYcnoBus 3ajieranus yriieBoJ0OpOJIOB B 36MHOM Kope.
3.33.  Metoabl 60pEObI ¢ KPUCTALIOTUAPATAMH MIPH SKCIUTyaTalluu U Ta30BbIX CKBaXKUH
Moanuck npenogasareJisi Moamuce 3aBexymomnero kadenpoii

MUHUCTEPCTBO HAYKH 1 BBICHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuiinoHIuKoBa
HHcTruTyT HedpTH M rasa
I'pynna " " Cemectp " "
Jucouniauna "JxcniryaTanus HeTAHBIX M Fa30BbIX CKBaKUH"
Buaer Ne 20
1. 14. Meroabl onpeeneHus 3amacoB yrieBo10pOI0B
2.24. YcraHOBJICHHE TEMIIOB 0TOOpa ra3a
3.22. MHccnenoBaHue IIACTOB [0 METOAY T'MIIPOIPOCTYLIMBAHUS
Hoanucey npenosaBareJis Hoanuce 3aBeayrouiero kageapoi

Kpurtepun oneHkn 3HaHMI NPU pueMe 3a4eTa

- He 3a4TeHO BBICTABJISETCS aCMUPAHTY, €CJIM JaH HE MOJHBIA OTBET, MPEACTABIISIOMNN
co00i1 pa3po3HEHHbIE 3HAHUS 10 TEME BONPOCA C CYLIECTBEHHBIMU OIIMOKAMH B OMPEEIICHUSX;
IPUCYTCTBYIOT (parMEeHTapHOCTb, HEJIOTMYHOCTh H3JI0KEHHUS; acClUpPaHT HE OCO3HAET CBA3b
JAHHOTO MOHSTHSI, TEOPUH, SBJICHUS C IPYTUMH 00bEKTaMU AUCLIUILIIMHBL, OTCYTCTBYIOT BBIBOJIbI,
KOHKpETH3alUsl W JOKa3aTeIbHOCTb M3JI0KEHHs; PEeUb HE I'PaMOTHAs; JOINOJHUTENIBHBIE U
YTOYHSIOLIUE BOMPOCHI MIPENOAaBaTelis He IPUBOAAT K KOPPEKIIMH OTBETA aCIIMPAHTA HE TOJIBKO
Ha MOCTaBJIECHHBIN BOIPOC, HO U HA IPyTUe BONPOCH! JUCLHUIIINHBL;

- 3a4YTEHO BBICTABJISIETCA ACIHUPAHTY, €CJIM JaH IIOJHBIM pa3BEpHYTBHIM OTBET Ha
IIOCTaBJIEHHBIN BOIIPOC; OKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE; J0Ka3aTeabHO
pPacKpbITBl OCHOBHBIE IIOJIOXKEHHMSI TEMBI; B OTBETE€ IIPOCIIEKUBACTCA YETKas CTPYKTypa,
JIOTHYECcKasl MOCIIeI0BaTeIbHOCTh, OTPaXKarollasi CyIIHOCTh PACKPHIBAEMBIX MOHATUMN, TEOPUH U
ABJICHUH; 3HaHUE 00 OOBEKTE JAEMOHCTpUpYETCs Ha (pOHE MOHUMAHUS €ro B CUCTEME JaHHOU
HAayKd M MEXIUCHUIUIMHAPHBIX CBs3ell; OTBET M3JI0KEH JUTEPaTypHbIM S3BIKOM B TEPMHHAX
HAyKH; MOTYT OBITh JIOMYILEHbI HEJOUETHl B ONIPEICIIEHUH TTOHSATHI, UCIIPaBIEHHbIE ACIHPAaHTOM
CaMOCTOSITENILHO B IIPOLIECCE OTBETA.

6 cemecTp

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUNCKOM ®EJEPALINN
IT'PO3HEHCKHWI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKHWII YHUBEPCUTET
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uMeHHu akagemMuka M.Jl. MumoHIIUKOBA
HNucTutyT HedhTH M raza
I'pynna " " Cemectp " "
Jducnunmiauna "IKcmiyaTauus He()TAHBIX M ra30BbIX CKBAKUH"
buier Ne 1
1. Onpenenenne muamMeTpa SKCILUTyaTaIlIOHHON KOJOHHBI
2. bopr0a ¢ omoxxenmsimu napaguna (ITIKP-5)
3. CraHKH-Ka4aJIki, HACOCHBIC IITAaHTH B 000PYIOBaHUE YCThS CKBAKHH.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
I'PO3HEHCKHUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUIA YHUBEPCUTET
uMenu akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Jxcniryatanus HeTAHBIX U Fa30BbIX CKBaKUH"
bujer Ne 2

—_—

. BckpeITHE HETIHBIX MIacTOB

2. OcBO€HHE CKBaXHH.

3. YcnoBus 3aneranus yrieBoiopoa0B B 36MHOM Kope.

IMoanuck npenopaBaTtes Ioanuck 3aBeayrouero kadeapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSHON TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jducnumiunaa "IKemryaTaums He(pTAHBIX M Ia30BbIX CKBAKUH"
Buaer Ne 3
1. MeToabl 60pb0ObI ¢ KPUCTALIOTHAPATAMH MPH SKCIUTyaTallui M Ta30BBIX CKBAXHUH
2. 3aKOHOMEPHOCTH NPUTOKA HE()TH MPH Pa3IUYHBIX PEKUMAX TPEHUPOBAHUS
3. KanutaiabHbI pEMOHT CKBaXHH.
[Hoanmucek npenogasartens IMoamucek 3aBenymomero kageapoi

MWHUCTEPCTBO HAYKH ¥ BBICIIEIO OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MusimoHIIUKOBa
HHcTuTyT HepTH M raza
I'pymnna " " Cemectp " "
Jucnuniauna "Jxcniyatanms HeTAHBIX M Fa30BbIX CKBaKUH"
BuJjer Ne 4
1. Metonbl 60pb0BI ¢ KPUCTATUIOTHAPATAMH MPH SKCIUTyaTallUH U Ta30BBIX CKBAXKHUH
2. Tunamuka 1o0bIYe ra3a ¥ ra30KOHAEHcaTa 10 TOPoJiaM M peruoHam
3. HazemHbIe coOpyKeHUsI U 000PYJOBAaHUS, UCTIONb3YEMBIE TIPH TEKYIIIEM PEMOHTE.
[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIuKoBa
HHeTruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucounauna "Jxcniyatanus HeTAHBIX U Fa30BbIX CKBaKUH"
Buier Ne §
1. OcnoxHeHNs IPH SKCIDTyaTallly ¥ Ta30BbIX CKBAKHH
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2. OnpeneneHue AUaMeTpa dKCILTyaTallMOHHOW KOJIOHHBI
3. IlpuHIMNuanbHEIE CXeMbl 1 000py10BaHHMS JUIs OJJHOBpeMeHHO# skcityararuu (ITKP-3)
IMopnuck npenonaBartes IHoanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKH U BLICLHIEI'O OBPA3OBAHUS POCCUIICKOU OEJEPAIIUN
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHd akagemuka M./, MuJIHOHIIUKOBA
HHcTuTyT HepTH M rasa
I'pynma " " Cemectp " "

Jucnuniauna "IkcmryaTauus He()TAHBIX M ra30BbIX CKBAKUH"
buier Ne 6

—_

. Hemonaaxu npu pabote (OHTAHHBIX CKBAKUH

2. Cxema cOopa IPUPOTHOTO Ta3a U €ro TPAHCIIOPT

3. Ha3naueHwue u kiaccuuKanus METOIOB BO3JICHCTBHUS Ha PU3a00HYIO 30Hy CKBaXKUH
Moanuck npenoxaBaTens Hoanuck 3aBenyromero kageapoi

MWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKHWIA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucouniauna "JxcniyaTanus HeTAHBIX M Fa30BbIX CKBaKUH"
Buaer Ne 7
1. OrpannyeHue MPUTOKA BOABI B CKBAYKUHBI.
2. HazemHbIe coopyKeHUs 1 000pYIOBaHUS, UCTIONB3YEMBIE TIPH TEKYIIIEM PEMOHTE.
3. UccnenoBanne He(TAHBIX U Ta30BHIX CKBaKUH U TuacToB (OITK-1)
Hoanuce npenosaBareJis Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuninoHmuKkoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Jxcniyatanus HeTAHBIX M Fa30BbIX CKBaKUH"

buaer Ne 8
1. Be13oB puToka HEPTH
2. O6opynoBanre (OHTAHHBIX CKBKUH
3. Metonbl 60pbOBI ¢ BRIHOCOM TIECKa B CKBAYKHHEI
Hoanucek npenoxaBareJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUSI POCCUMCKON OEJEPALINN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKHUIA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKkoBa
HucTutyT HedpTH M raza
I'pynna " " Cemectp " "

Jducnuniauna "IkemiyaTauus He()TAHBIX M Fa30BbIX CKBAKUH"
buier Ne 9

—_—

. Metonbt 60pbOBI ¢ BRIHOCOM TIECKA B CKBAYKHHBI

2. OTIUYUTENBbHBIE OCOOCHHOCTH 3KCILTYaTAIlMU Ta30BBIX CKBOKUH

3. YcraHOBIIEHUE TEMIIOB 0TOOpa Tra3a

[Moanucek npenogasartens IMoanucek 3aBenyomero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucouniauna "Jxcniryatanus HeTAHBIX U Fa30BbIX CKBaKUH"
Buier Ne 10
1. Pesxxum paboTHI TIIIaCTOB
2. OcBoEHHE CKBa)KHUH.
3. OTnmmuuTenbHBIE 0COOEHHOCTH IKCILTyaTalluy Ta30BbIX CKBAKUH
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI T'OCYIAPCTBEHHBIN HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMenu akaaemuka M./, MujutHoHIIIUKOBA
HHcTuTyT HepTH M rasa
I'pymna " " Cemectp " "
Jducnumiunaa "IKemryaTaums He(pTAHBIX M Ia30BbIX CKBAKUH"
Buier Ne 11
. CocTaB u opranuzanyst padoT 10 TEKyIEMY PEMOHTY.
2. MeToab! 60pHObI ¢ KPUCTAUIOTUAPATAMU MPH AKCIUTyaTallMi M Ta30BBIX CKBAXKHH
3. Pexxum paGoThI MIIaCTOB
Moanuck npenogasareist Ioanuck 3aBeayrouero kadeapoi

—_—

MWHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKHWIA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuinoHIuKoBa
HucTuTyT HepTH M raza
I'pymna " " Cemectp " "
Jducnunmiunaa "IKemryaTaums He(pTAHBIX M IFa30BbIX CKBAKUH"
Buaer Ne 12
1. Bunsl pemoHTa U opranusanus padboT
2. [IpuHIMNIUaIbHBIE CXEMBI M 000pyI0BaHUs sl oqHOBpeMeHHOM dKkcrutyaTtaruu (ITKP-3)
3. OrpaHn4eHue MPUTOKA BOABI B CKBAYKHUHBI.
[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MUHUCTEPCTBO HAYKH U BBICIHIETO OFPA30BAHMS POCCUMCKOM ®EJEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MusimoHIIUKOBa
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Jxcniyatanus HeTAHBIX U Fa30BbIX CKBAKUH"

Buaer Ne 13

—_

. bopn0a ¢ ocnoxHeHussMU napaduHa.

2. PerynupoBanue paboThl POHTAHHOW CKBa>KUHBI

3. MeTobI ompeieNieH s 3amacoB yIriIeBoI0POI0B

Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
I'PO3HEHCKHI T'OCYJIAPCTBEHHbBIN HE®TSAHON TEXHUYECKU YHUBEPCUTET
uMeHu akagemuka M.Jl. MuiinoHIUKOBa
HHeTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucounauna "Jxcniyatanus HeTAHBIX U Fa30BbIX CKBaKUH"
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—_

bujer Ne 14

. Bunel pemoHTa 1 opranuzanus padbot
. PexxumM paboThl miacTos
. ®akTOpbI, OrpaHUYMBAIOLINE OTOOP ra3a U3 CKBaXKHH

Ioanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BLICLHIEI'O OBPA3OBAHUS POCCUIICKOU OEJJEPALINN
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHH akaaemuka M./, MuJIHOHIIUKOBA
HucruTyT HedpTH M rasa
I'pynna " " Cemectp " "

Jducnunmiauna "IKcmiryaTauus He()TAHBIX M ra30BbIX CKBAKUH'"
bujer Ne 15

. Metonbl 60pbOBI ¢ KPUCTAJUIOTHAPATAMH MPHU IKCIUTYATALUU U Ta30BbIX CKBOKUH
. bopn0a ¢ oTnoxenusimu napagpuna (ITIKP-5)
. Metonbr 60pb0OBI ¢ BRIHOCOM TIECKa B CKBAYKIHBI

Hoanuce npenosaBareJis Hoanuce 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOMN ®EJEPALIMN
T'PO3BHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSAHON TEXHUYECKUA YHUBEPCUTET
uMenn akaaemuka M./, MuuiHOHIIIUKOBA
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucouniauna "JxcniryaTanus HeTAHBIX M Fa30BbIX CKBaKUH"
buser Ne 16

. O6cayxuBanue ckBaxuH, obopynoBanusx [IICHY
. Ocn0)XHEHNS TIPH 3KCIUTyaTallly U Ta30BBIX CKBAXXUH
. HazemHbIe coopyxeHHs 1 000pyIOBaHNS, NCTIONb3YEMbIE IIPU TEKYIIIEM PEMOHTE.

Hoanuce npenosaBareJis Hoanuce 3aBeayrouiero kageapoi

MUWHHUCTEPCTBO HAYKH ¥ BBICIIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPALIMNA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MunanoHmuKoBa
HHcTuTyT HepTH M rasa
I'pymnna " " Cemectp " "

Jducnumiaunaa "IKemryaTauus He()TAHBIX M ra30BbIX CKBAKUH"

Buaer Ne 17

. OnpeneneHne muamMeTpa SKCILUTyaTallHOHHON KOJOHHBI
. CocraB u opranuzanus paboT Mo TEKyIIeMy PEMOHTY.
. Boiienenue sKkcrtyataiinOHHBIX 0OBEKTOB.

[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MHUHUCTEPCTBO HAYKH M BBICIIET'O OBPA30OBAHUS POCCUNCKOMN ®EJEPALIUN
I'PO3BHEHCKHWI I'OCYJAPCTBEHHbBI HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIuKoBa
HucTutyT HedpTH M raza
I'pynna " " Cemectp " "

Jducnunmiauna "IxeminyaTauus He()TAHBIX M Fa30BbIX CKBAKUH'"
buaer Ne 18

. HazemHbIe coopykeHust 1 000py10BaHUs, UCIIOIb3YEMBIE TIPH TEKYIIEM PEMOHTE.
. O6opynoBanue GOHTAHHBIX CKBAXUH
. 3aKOHOMEPHOCTH MPUTOKA HE()TH MPH PA3IUIHBIX PEKUMAX IPEHUPOBAHUS

[Moanuck npenogasartens IMoanmucek 3aBenyomero kageapoi
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MUHUCTEPCTBO HAYKH U BBICIHIET'O OBPA30OBAHUS POCCUNCKOMN ®EJEPALIMA
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUIA YHUBEPCUTET
uMenn akaaemuka M./, MujutHoHIIIUKOBA
HHucTuTyT HepTH M rasa
I'pynma " " Cemectp " "
Jucnuniauna "JxcniryaTanus HeTAHBIX U Fa30BbIX CKBaKUH"
bujer Ne 19
1. MeTo1bl onpeieNieH s 3a11acoB YIIIEBOJOPOI0OB
2. Pesxxum paboTHI TIIaCTOB
3. LemecooOpa3HOCTh MPUMEHEHHUS pa3IeIbHON IKCILTyaTallud HECKOJIBKHX IJIACTOB OJHOM CKBaXKHHOIA.
Moanuck npenoxaBaTens Hoanuck 3aBenyromero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jducnumiunaa "IKemryaTaums He(pTAHBIX M Ia30BbIX CKBAKUH"
Bujer Ne 20
1. daKTOphI, OTPaHUYUBAIOIINE OTOOD ra3a U3 CKBAKHH
2. bopr0a ¢ ocnoxxHeHUIMH TTapaduHa.
3. XI/IMI/I‘IGCKI/IG, MECXaHUYECCKHUEC U TCIIJIOBBIC METOAbI BO3}1€IZCTBPIH
Moanuck npenoxaBaTes Moanuck 3aBeayrouiero kadgeapoi

MHWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKHW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTuTyT HepTH M raza
I'pynna " " Cemectp " "
Jucnuniauna "Jxcniryatanus HeTAHBIX M Fa30BbIX CKBAKUH"
Bujer Ne 21
1. Onpenesnenus Yuciia CKBaKUH
2. CocraB u opranuzaius paboT 1Mo TeKyIeMy pEMOHTY.
3. O6opynoBaHue POHTAHHBIX CKBAKUH
Hoanucek npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSHON TEXHUYECKW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MunanoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Jxcniyatanms HeTAHBIX M Fa30BbIX CKBaKUH"

Buser Ne 22
1. O6opynoBanue POHTAHHBIX CKBOKUH
2. Hemonaaxu mipu paboTe (POHTAHHBIX CKBaKUH
3. OrpaHnYeHUE IPUTOKA BOJBI B CKBRKUHBI.
[oanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHUSI POCCUNCKOM ®EJEPALIUU
IT'PO3HEHCKHWII TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHWII YHUBEPCUTET
uMeHu akagemuka M.Jl. MuiinoHIIUKOBa
HHeTuTyT HepTH M rasa
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”"nan

I'pynna " " Cemectp
Jucnunianna "JxcmiiyaTanus HeTAHBIX M ra30BbIX CKBAKHH"
Buner Ne 23
1. Metoast 60ps6b1 ¢ ACIIO mpu 3KCIUTyaTanuy U ra30BbIX CKBaKUH
2. CTaHKU-Ka4aJKH, HACOCHBIE IITAHT'H U 000PYA0BaHUE YCThsI CKBAXKUH.
3. CocraB u opranu3amnus paboT Mo TEeKyIeMy peMOHTY.
Hoanuce npenosasareJist Hoanuce 3aBeayrouero kageapoi

MHUHUCTEPCTBO HAYKH U BLICLHIEI'O OBPA3OBAHUS POCCUIICKOU OEJEPAIIUN
T'PO3HEHCKHUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIITUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jducnunmiauna "IkcmryaTauus He()TAHBIX M ra30BbIX CKBAKUH'"
bujer Ne 24
1. LlemecooOpa3HOCTh MPUMEHEHHUS pa3aelIbHON SKCIDTyaTalluid HECKOJIBKHX IIACTOB OJHOM CKBaKHHOM.
2. OrpaHr4eHUE IPUTOKA BOJBI B CKBOKUHBI.
3. CraHKHU-Ka4aJIki, HACOCHBIC IITAaHTH B 000PYIOBaHUE YCThS CKBAKHH.
Hoanucey npenosaBareJis Hoanuce 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIHIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI T'OCYIAPCTBEHHBIN HE®TSHON TEXHUYECKU YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHmuKoBa
HHcTuTyT HedpTH M rasa
I'pymna " " Cemectp " "
Jducnunmiunaa "IKemryaTaums He(pTAHBIX M IFa30BbIX CKBAKUH"
Buaer Ne 25
1. MeTozbl 60pb0ObI ¢ BHIHOCOM IECKA B CKBAXKWHBI
2. Bopr0a ¢ ocnoxxHeHHAMHA TTapaduHa.
3. HazemHsble coopykeHHs 1 000pyAOBaHUs, UCIIOIb3YEMbIE IPH TEKYIIEM PEMOHTE.
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

KpuTtepun oneHKy 3HAHMH CTYACHTA HA JK3aMEHe

OneHka «OTIUYHO» BBICTABIISIETCS  CTYJCHTY, TIOKa3aBIIEeMy BCECTOPOHHHUE,
CUCTEeMATU3UpPOBAaHHBIC, TIIyOOKHE 3HaHUS Y4YeOHOW mpOrpaMMbl AMCHUIIIMHBL U YMEHHUE
YBEPEHHO MPUMEHATh WX Ha MPAKTUKE TPH PENICHWM KOHKPETHBIX 33]a4, CBOOOJHOE U
MPaBUJILHOE 00OCHOBaHUE MPUHSATHIX pereHuii-(20 6amioB)

OmeHKa «XOpOIIO» - BBICTABISIETCS CTYJEHTY, €CIM OH TBEPAO 3HACT MaTepuall,
TPaMOTHO U TIO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MMOJTy4YeHHbIE 3HAaHUS Ha MPaKTUKe, HO
JIOITYCKAET B OTBETE MJIM B PEIICHUU 3a/1a4 HEKOTOPhIC HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh C
MOMOIIIBIO AOTOIHUTENBHBIX BOMPOCOB npenoaBatens. (15 6anion)

OneHKa  «yIOBIETBOPUTEIHHO» -  BBICTABISCTCS  CTYICHTY, TIOKa3aBIIeMY
(dbparMeHTapHBIN, pa3pO3HEHHBIN XapakTep 3HAHWUH, HEJOCTATOYHO MPABUIBHBIE ()OPMYIUPOBKHI
0a30BBIX MMOHATHH, HAPYIICHHUS JIOTHYECKOHN IOCIICIOBATEILHOCTH B M3JI0KCHHUH MTPOTPAMMHOTO
MaTepuaia, HO TIpU DTOM OH BIAaJeeT OCHOBHBIMH pa3ielaMH y4eOHOW MpOTrpaMMBI,
HEOOXOUMBIMH I JaJIbHEHIIIEr0 OOYYCHHSI W MOXKET NMPUMEHSTH MONTYYCHHBIC 3HAHUS I10
oOpa3sity B cranfapTHOU cutyanud. (10 6anioB)

OrneHKa «HEYIOBIECTBOPUTEIIBHO» - BBICTABIIACTCA CTYJICHTY, KOTOPBIM HE 3HAeT
0oJbIIIel YaCTH OCHOBHOTO COJIEpP KaHUsI Y4eOHOM MporpaMMBbl TUCITUTUIUHBI, TOMYCKaeT TpyObie
OmMOKA B (OPMYJIHUPOBKAX OCHOBHBIX IOHSATHH JUCIHHMILUIAHBI M HE YMEET HCIOIh30BaTh
MOJTy4YeHHBIE 3HAHUS NP PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a/1a4.
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VYcneBaeMocTh CTYJEHTOB 10 Y4eOHOMY Kypcy HE3aBUCUMO OT €ro oOmei
TPYAOEMKOCTH B TEUEHHE CEMeCcTpa OlLIEHHUBaeTcsa MakcuMmaiabHO B 100 GayuioB M BKIIIOYAeT
TEKYIUI KOHTPOJIb yCIIEBAEMOCTH, KOTOPBIM MPEAINOoaraeT OLEHKY aKTUBHOCTH ayIUTOPHOU
paboThl CTyJEHTa B TEUCHHME CEMecCTpa: chada JabopaTOpHBIX paboT;pyOekHBI KOHTPOJIb,
KOTOPBII MPOBOAMUTCS IO MaTepuasiaM IPOIIEHHBIX T€M, B BUE MMCMEHHBIX padoT B nepuox 1-
Oil u 2-0i aTTecTaluii; CaMOCTOATENbHYI0 padOTy CTYJIEHTa, KOTOpasi OCYLIECTBISETCS B BUJIE
HanucaHue pedepaToB;BbINOIHEHUS IPAKTUUECKUX PA0OT U UX 3alLUTHI.
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    q г =    Г о   𝜌 г    𝜌 н +  Г о   𝜌 г


    N г =  1  1 +   24   𝜌 н   Г о  М н


   М  н г =  М н =   1 +  Г о     𝜌 г    𝜌 н  1 +  Г о    М н    𝜌 н 24


   lg ⁡    𝜇  t =  lg ⁡    𝜇 20    (    lg ⁡    𝜇 50   lg ⁡    𝜇 20 )    t − 20 30


  В =     𝜇  н д    𝜇  н п


    p  о п т =     𝜇  н д    𝜇  н п   p  н а с  ( 0 , 325 − 0 , 316 В )
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    p  д о п =     𝜇  н д    𝜇  н п   p  н а с  ( 2 , 62 В − 1 , 75  В 2 − 0 , 85 )
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